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INSTRUCTIONS:

1. The question paper contains 5 questions each of 10 marks and total 50 marks.

2. Attempt all questions.

3. The missing data, if any, may be assumed suitably.

4. Before attempting the question paper, be sure that you have got the correct question paper.

5. Tables/Data hand book/Graph paper etc. to be supplied to the candidates in the examination hall.
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Q.1(a) Compute the general solution of the following differential equation using operator [5] 1 3
method:
(D> =5D+6)y=e* +e
d
where D =—.
dx
Q.1(b) Applying method of variation of parameters, solve the differential equation: [5] 1 3

'+ y=secx

Q.2(a) Identify whether x =0 is an ordinary or a singular point of the differential [5] 2 1,3

equation:
d’y ., dy
1-x*)——==2x—+42y=0
( ) dx’ dx 7
Also, construct the series solution of the above differential equation about x = 0.
Q.2(b) Prove the following: 61 2 2

1
i J‘Pm(x)f;(x)dx =0, when m # n
-1

ii. J_(x)=(=1)"J,(x), when nis any positive integer

where P (x) denotes Legendre polynomial of order n and J (x) denotes
Bessel’s function of first kind of order n.

Q.3(a) Develop the Laplace transforms of the following functions: [(] 3 3
i.  f(t)=e(cos4t+3sindt)
i. g()=te"
Q3(b) obtain the Fourier series of the function f(x) = x*, =7 < x < 7. Hence, show (133
that:
LU S S S
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Q4(@) A function f(2)= xy2 + ixzy is given. Determine the points where [51 4 2,3
i.  f(z)is continuous in the complex plane.
ii.  Cauchy-Riemann equations get satisfied for the function f'(z).

iii.  derivative f'(z) exists
iv.  f(z)is analytic
Support your answers with proper reasoning.
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Q.4(b) State Cauchy's Integral Formula. Hence, using it, compute the value of the integral: [5] 4 1,3
1 z

——————dz
27 ¢ (z—=1)(z=3)

around the circle C : |Z| =2.

that is [5]1 4 2,3

Construct the Laurent series expansions of the function f(z)=

Q.5(a) z(z=1)

valid in a
i.  deleted neighbourhood of z =0
ii.  deleted neighbourhood of z =1
State the domains throughout which obtained series expansions are valid.

50z 51 4 3

Q.5(b) ldentify the poles (with their orders) of the function f(z) = ———————-. Also,
(z+d)(z-1)

obtain the residues at all the identified poles.
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